Stimulation of bovine brain phospholipase C activity by myelin basic protein requires arginyl residues in peptide linkage.
We reported previously a highly purified phosphatidylinositol-specific phospholipase C (PI-PLC) from bovine brain and from human myelin which was stimulated by myelin basic protein. In this paper we report that the stimulation of the PI-PLC activity by myelin basic protein (MBP) requires arginine residues in peptide linkage. MBP and poly-L-arginine were able to stimulate the PI-PLC activity by 250% while other basic poly amino acids were unable to stimulate the PI-PLC activity. Neither free arginine nor benzoyl-arginine ethylester was able to stimulate the activity of the enzyme. These results suggested a requirement for the guanidino group of arginine and arginine in peptidyl linkage. The arginyl residues of MBP were modified chemically with 1,2-cyclohexanedione, or enzymatically by cholera toxin which ADP-ribosylated arginyl groups, or by peptidylarginine deiminase which converted the guanidino group of arginine to the ureido group of citrulline. ADP-ribosylation did not affect the stimulation while the 1,2-cyclohexanedione modified MBP and the peptidylarginine deiminase-treated MBP showed a reduced ability to stimulate the PI-PLC activity which correlated with the number of arginyl residues modified. Sequence analysis of the peptidylarginine deiminase-treated MBP established that specific arginyl residues had been converted to citrulline to a greater extent than others. When 70% of Arg 25 and Arg31 were converted to citrulline little stimulatory activity remained, whereas the conversion of 100% of Arg 170 did not affect the ability of C1 to stimulate the enzyme. A role for "active" arginine in this MBP peptide is suggested by our data.